Background Children with poor mental health often struggle at school. The relationship between childhood psychiatric disorder and exclusion from school has not been frequently studied, but both are associated with poor adult outcomes. We undertook a secondary analysis of the British Child and Adolescent Mental Health Surveys from 2004 and its follow up in 2007 to explore the relationship between exclusion from school and psychopathology. We predicted poorer mental health among those excluded.
Introduction
Unadjusted models were fitted to establish the impact of individual factors on the outcome of exclusion from school (logistic regression) or psychological distress measured by parental SDQ total difficulties score (linear regression). Multi-variable regression models controlled for relevant confounding factors suggested by the background literature (Daniels et al., 2003 , Hayden and Dunne, 2001 , Hayden and Lawrence, 1995 , Hemphill et al., 2010 , Parsons, 2010 , Skiba et al., 2011 . The expected probability of exclusion from school was calculated for baseline SDQ score on exclusion at follow-up, stratified by gender because of the over-representation of boys among children who are excluded, and adjusted for other detected independent predictors to avoid over-estimating the influence of psychological distress. A backwards stepwise approach was adopted where nonsignificant variables were individually removed until all variables retained were significant, aside from gender, age and ethnicity. The potential confounding variables considered included baseline parental mental health, exclusion status at baseline, age, household occupation, neighbourhood deprivation, household income, ethnicity, parental general mental health, mother's highest educational qualification, general health of the child and general learning disability of the child. This analysis omitted children who were excluded only in 2004 (n=19) and those excluded at both time points (n=54) as we wanted to test the relationships of baseline mental health on future exclusion.
Interactions were studied between gender and age. The comparison group was children who had not been excluded from school. The SDQ score and psychiatric diagnosis were not included as covariates when the other was the outcome due to collinearity.
Prospective models were based on new exclusions/diagnosis in 2007. The wording of the question parents were asked about their child's exclusion did not distinguish exclusions that predated 2004 (baseline) from those that had occurred between the surveys. Thus, children who were excluded only in 2004 or at both time points were omitted from these analyses. Equally those who had a disorder only in 2004 or at both time points were absent from these models.
Results

Prevalence of exclusion from school of the overall dataset
At baseline 3.9% (n=313) of the sample had been excluded; 75% were boys (n=236) and most were aged 11-16 years (87.5%, n=274). At follow-up, 4.5% (n=183) reported exclusion, of which 70% (n=129) were "new" exclusions; over half of the children who had been excluded by 2007 had experienced more than one exclusion (Table 1) , although permanent exclusions were uncommon (10% of those excluded). In addition, 14% had moved from the school that excluded them, whereas only a third reported that they received additional support after the exclusion.
Insert Table 1 here
Description of the sample according to exclusion status
In both surveys, the experience of exclusion was commoner among boys, secondary school pupils, and those with socio-economic deprivation, but the expected relationship with BME, was not detected (Table 2) . Poor child general health and learning disability and poor parental mental health were also associated with exclusion at both time points.
Insert Table 2 here
Exclusion status and SDQ parental total difficulties
Figure 2 demonstrates consistently high levels of psychological distress among those who had experienced exclusions at both time points that exceeded the commonly quoted clinical cut point of 16 (www.sdqinfo.org). Mean parental SDQ scores were raised at the time that data was gathered among children with exclusions reported only once and the levels of psychological distress were consistently higher among children reported to have experienced exclusion at any time point compared to their non-excluded peers.
Insert Figure 2 here
Mean SDQ total difficulties score at baseline was associated with exclusion from school in cross sectional analysis (Odds ratio 1.16 95% confidence interval 1.14-1.18) and prospectively (Odds ratio 1.11, 95% confidence interval 1.08-1.14) as illustrated by Table 3 . A significant interaction was detected between the age and psychological distress in the cross sectional analysis (but not longitudinally) with exclusion (adjusted OR= 0.93 (95% CI: 0.88-0.97), p0.002). For every point increase in the SDQ, the odds of exclusion increased by 15% among those aged 11-15 years compared to 23% of those aged 5-10 years.
Insert Table 3 and Figure 3 here The probability of exclusion at follow-up (see Figure 3 ) was based on an adjusted model presented in Error! Reference source not found.3. This graph presents the predicted probability for boys (other variables coded as 0 to avoid overestimating the probability of exclusion by omitting the influence of other independent predictors) and suggests that the likelihood of exclusion from school at follow up accelerates from about a score of 20 on the SDQ. Data for girls were too sparse to present a similar graph.
Prospective unadjusted models showed that children excluded from school at baseline have significantly higher SDQ scores at follow up (Beta Coefficient 6.76 (5.85-7.66) p<0.001), and higher odds of a new psychiatric disorder (Odds ratio: 7.09 (5.07-9.91) p<0.001), compared to children who had not been excluded from school in 2004. This association remained after controlling for potential confounders (Error! Reference source not found. and Error! Reference source not found.). 
Insert Tables 4 and 5 here
Discussion
